Neuroanatomical distribution of galectin-3 in the adult rat brain.
Galectin-3 is a member of the lectin subfamily that enables the specific binding of β-galactosides. It is expressed in a broad spectrum of species and organs, and is known to have various functions related to cell adhesion, signal transduction, and proinflammatory responses. Although, expression of galectin-3 in some activated neuroglia under neuroinflammation has been well documented in the central nervous system, little is known about the neuronal expression and distribution of galectin-3 in normal brain. To describe the cellular and neuroanatomical expression map of galectin-3, we performed galectin-3 immunohistochemistry on the entire normal rat brain and subsequently analyzed the neuronal distribution. Galectin-3 expression was observed not only in some neuroglia but also in neurons. Neuronal expression of galectin-3 was observed in many functional parts of the cerebral cortex and various other subcortical nuclei in the hypothalamus and brainstem. Neuroanatomical analysis revealed that robust galectin-3 immuno-signals were present in many hypothalamic nuclei related to a variety of physiological functions responsible for mediating anxiety responses, energy balance, and neuroendocrine regulation. In addition, the regions highly connected with these hypothalamic nuclei also showed intense galectin-3 expression. Moreover, multiple key regions involved in regulating autonomic functions exhibited high levels of galectin-3 expression. In contrast, the subcortical nuclei responsible for the control of voluntary motor functions and limbic system exhibited no galectin-3 immunoreactivity. These observations suggest that galectin-3 expression in the rat brain seems to be regulated by developmental cascades, and that functionally and neuroanatomically related brain nuclei constitutively express galectin-3 in adulthood.